Introduction
Chlorophylls and carotenoids are essential '[pigments of higher plant assimilatory tissues and are responsible for variations of colour from dark green to yellow. Moreover, they also play important roles in photosynthesis capturing light energy which is converted into chemical energy (Bauernfeind, 1981; Young and Britton, 1993) . Through the process of photosynthesis, chlorophyll has the ability of channeling the radiant energy of sunlight into chemical energy of organic carbon compounds in the cell (Nichiporovich, 1974) . Carotenoids are a class of natural fat soluble pigments found inplants, algae and photosynthetic bacteria, where they also play a critical role in the photosynthetic process and also protect chlorophyll from photoxidative destruction (Siefermann-Harms, 1987) . Total leaf pigments include chlorophyll-a, chlorophyll-b and carotenoids, which are necessary for photosynthetic process.The content of foliar pigments varies depending on the species. Variation of leaf pigment(chlorophylls and carotenoids) and its relation can be due to internal factors and environmental conditions. The ration of chlorophyll-a and chlorophyll-b in terrestrial plants has been used as an indicator of response to light shade conditions (Porra, 1991; Vicaset al., 2010) . The intensity of colour and its shade is also due to the level of chlorophyll pigments and their proportions. (Lisiewskaet al., 2001 ).The constituents of chlorophyll a/b are considered sensitive biomarker of pollution and environmental stress (Tripathi&Gautam, 2007) . The absorbance properties of these pigments facilitate the qualitative and quantitative analysis of them (James &Akaranta, 2011) .
In higher plants, Chlorophyll-a and Chlorophyll-b are actually the most forms of chlorophyll and are essential for the conversion of light energy into stored chemical energy that powers the biosphere (Richardson et al.,2002) .
Chlorophyll-c and Chlorophyll-d are other common forms of chlorophylls, but are only found in photosynthetic members of the Chromista and Dinoflagellates (Ceulemans&Saugier 1993) The ratio of Chlorophyll and carotenoid pigment is strongly affiliated with photosynthetic functioning of vegetation (Gamonet al., 1997) and this capacity varies in a range of environmental conditions. Periods of medium to long term stress can often be detected by decreases in chlorophyll content (Lincenthaler 2001; Zarco-Tejada et al., 2002), while short-term changes can be detected via carotenoid metabolism (Demmig-Adams 1996) Artificial forests are usually located from boreal to tropical zones and involves indigenous or introduced tree species, but exotic species are more common in tropical plantations grown for timber production or rural development and cover about 88million hectares (Evans & Turnbull 2004) . Artificial forests differ from natural forests because they consist both of indigenous and non-indigenous tree species which differs in form, composition and intensity of management (RuizJaen et al., 2005) .This study is aimed at evaluating the levels of chlorophyll-a, Chlorophyll-b and Carotenoid content in 3 artificial forests in Edo state( Ogba, UNIBEN and Saponba Forest Reserves), Nigeria from selected months in the raining season till dry season in order to access their response to ambient air pollutants. The Objectives of this study was to investigate if there is significant difference between chlorophyll-a, chlorophyll-b and carotenoids within ten tree species and three locations within the study period 
Methodology Study Area
The study sites are 1) Saponba lies between latitude 06 0 25' 32"N and longitude 05 0 5'28"E and has an area of 521km 2 in the rain forest zone. The forest reserve has two main rainfall seasons, the rainy and dry seasons. The annual rainfall ranges from 2056 mm to 2332 mm. The temperature ranges from a minimum of 21.6 0C to a maximum of 31
0C
. The soils are acidic, leached, well drained, predominantly loamy sand in texture. Rain forest, moist semi-deciduos (FRIN, 1977 Garcina kola Bitter kola
Sample Collection
Samples were collected in triplicates in the morning hours five meters above the ground from twenty tree species for four (4) months (September 2014-till January, 2015), 2 months during the raining season and 2 months in the dry season. Each week analysis was done for one forest location every month to minimize errors. These samples were immediately brought to the laboratory in a polythene bag for further analysis.
Determination of Total Chlorophyll and Carotenoid Content
This was done according to the method also adopted also by Agbaire and Esiefarienrhe (2009); Lichtentaler (1985) and Wellburn(1994) . 3g of the fresh leaves samples of these trees species was weighed in triplicates and blended and extracted with 10ml of 80% acetone each. It was left for 15minutes for thorough extraction. The liquid portion was filtered into another test tube and will be centrifuged at 2500pm for three minutes each. The supernatant was collected and the absorbance was taken at 645nm and 662nm for chlorophyll a and band 470nm for carotenoids respectively using a spectrophotometer with Model 752
Equations used for calculation are presented below:
Measurements were done in triplicates.
Results and Discussions
The results of chlorophyll and carotenoid concentrations in 10 tree species analyzed for between September 2014 and January, 2015, for this study are presented below in Table 1-Table 9 to an average of 33.10 and 14.83mg/100g respectively. Garcina Kola has the highest average reduction,, from 12.75 to 5.34mg/100g. While in UNIBEN forest reserve, apart from species: Naucleadiderrichi and Terminaliacatapa that showed positive variance, the rest of the species showed a drastic content reduction of chlorophyll a, which was Licensed Under Creative Commons Attribution CC BY highest in Tectonagrandis: from 100.21 to 29.56mg/100g on average. This is over a 3-fold reduction, making it to be a high variation that endangers the plant and biosphere. And in Sakponba forest reserve, only Terminaliaivorensis experienced increase in chlorophyll a, from a negative value (-10.56) to a positive value(average of 7.79mg/100g). The rest tree species show high significant variance, as their chlorophyll a content depleted significantly across the selected period. Suffice to note that Naucleadiderrichi experienced the highest reduction of over 5-fold compared to others. respectively, with the latter having over a 4-fold increase in carotenoid level as against the former (over 3-fold). The rest species experienced reduced carotenoid levels, which were quiet remarkable than those of Ogba forest reserve. And in Saponba forest reserve, variations in carotenoid contents were a drift to those of its counterparts. While Terminaliacatapa has a positive variance in carotenoid content (-10.56 to 7.79mg/100g), the rest species had a negative variance. Suffice to note that from the results, UNIBEN forest reserve is richer in biomarkers than it counterparts.
The mean values of Chlorophyll-a examined within the three locations are in the sequence ofKhayagrandiolofolia<Triploclantinscheroxylon<Terminal iacatapa<Gambayaalbidium<Garcina kola<Tectonagrandis<Terminaliaivorensis<Cedralaodurat a<Gmelinaaborea<Naucleadiderrichi.
The mean values of Chlorophyll-b examined within the three locations are in the sequence of Naucleadiderrichi<Gmelinaaborea<TriploclantinScheroxyl on<Cedralaodurata<Gambayaalbidum<Khayagrandiofolia <Garcina kola<Termilinaivorensis<Tectonagrandis.
The mean values of Carotenoid(x+c) examined within the three locations are in the sequence of Garcina kola<Gmelinaaborea<Naucleadiderrichi<Termilinaivorens is<Triplochlantinscheroxlon<Cedralaodurata<Terminaliac atapa<Khayagrandiofolia<Gambayaalbidum<Tectonagran dis
Statistical Analysis
The data collected from the month of September 2014 to January 2015 where subjected to statistical analysis using the SPSS windows 16.0. Below are the results: 
Conclusion
Evaluating the levels of chlorophyll-a, 
